It is hypothesized that the development of substance abuse (SA) may be due to imbalance in functions of the motivation-reward and behavioral inhibition systems in the brain. This speaks to the search for biological risk factors for SA in drug-naïve children who also exhibit motivational and inhibitory control deficits; however, this type of research is currently lacking. The objective of this study was to establish a neurobiological basis for addiction vulnerability using functional magnetic resonance imaging (fMRI) in drug-naïve youth with attention deficit/hyperactivity disorder (ADHD). We hypothesized that children with ADHD alone would show higher activity in regions of the motivation-reward and behavioral inhibition systems than children with ADHD and a parental history of SA. Toward this goal we scanned 20 drug-naïve children with ADHD ages 8-13 while performing an event-related reward task. High (N = 10) and low (N = 10) risk subjects were identified, based on parental history of SA. The effects of anticipation, conflict, and reward were assessed with appropriate linear contrasts, and between-group differences were assessed using statistical parametric mapping. The two groups did not differ on behavioral measures of the task. The fMRI results show heightened activation in the brain motivational-reward system and reduced activation of the inhibitory control system in high-risk compared to low-risk children. These results suggest that a functional mismatch between these two systems may represent one possible biological underpinning of SA risk, which is conferred by a parental history of addiction.
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Introduction
Substantial evidence indicates that parental history of substance abuse (SA) and childhood attention deficit/hyperactivity disorder (ADHD) are associated with risk for later addiction. For instance, the biological children of alcoholics are at greater risk for alcoholism than the general population (Johnson and Leff, 1999) , and parental dependence on any substance confers increased risk to offspring not only for lifetime drug dependence but also for disruptive behavior disorders (Marmorstein et al., 2009 ). In addition, childhood ADHD has been associated with a greater prevalence of SA in adolescence and early adulthood (Chilcoat and Breslau, 1999; Barkley et al., 2003; Mannuzza et al., 2008) . These observations suggest that vulnerability to addiction may be conferred by an inherited latent factor (Slutske et al., 1998) that increases the incidence of both SA and externalizing disorders including ADHD and conduct disorder (CD) (Young et al., 2000; Kendler et al., 2003) . Although childhood ADHD and parental history of SA may independently contribute to the risk for addiction, the neurobiological components of such predisposition, particularly before exposure to drug abuse, are unknown.
Reward processing in SA and ADHD
It has been hypothesized that the clinical presentation of SA may be linked to relative imbalance in functions of the motivation-reward and behavioral inhibition systems in the brain (Goodman, 2008) . Dopamine deficiency in the mesolimbic motivation-reward circuitry, a condition known as the "Reward Deficiency Syndrome" (Blum et al., 2000) , is thought to confer vulnerability for SA, with addicts using drugs of abuse to increase dopamine levels transiently in the mesolimbic motivation-reward networks, particularly in the ventral striatum. Recent findings indicate that individuals suffering from Reward Deficiency Syndrome, possessing a paucity of dopaminergic 
